A method of defining blood pressure (BP) status from a 6% normotensive). Reasons for disagreement were: controlled hypertensives with comorbidities such as review of primary care patient records was developed and then validated using the case notes of a general angina or heart failure (4%), isolated elevated readings (3%), use of antihypertensive medication for separate practitioner with an interest in hypertension. Data were drawn from the records of the previous 6 years of all 65 indications (2%), other reasons (2%). The resulting sensitivity and specificity was 86% and 88% respectively. to 80-year-old patients in the practice (n ‫؍‬ 263). Patients were then categorised as hypertensive, normotensive or Including the recording of a diagnosis of hypertension in the definition increased the sensitivity to 98% with 'undetermined' by using a flowchart based on the mean of the three most recent BP measurements, antihyperspecificity unchanged at 88%. Actual sensitivity of the instrument when used in other practices is likely to lie tensive medication and comorbidities of ischaemic heart disease, myocardial infarction, angina, oedema or between 88% and 98% depending on the quality of the doctor's recording of the diagnosis of hypertension. cardiac failure. Mean systolic BP of у160 mm Hg and/or diastolic BP of у90 mm Hg were used as a threshold These findings suggest that data from primary care case notes can provide a ready and valid means of defining definition of hypertension and of BP control. Disagreement between general practitioner and the notes based cases of hypertension for studying the management of hypertension in primary care and for research purposes. definition occurred in 11% of patients (5% hypertensive, Keywords: blood pressure measurement; older people; primary care doctors' management of hypertension in older people in the Northern region in which data were Introduction collected by a research nurse from over 6000 Studies determining the detection and treatment of patients' case notes and records to establish actual hypertension either by directly interviewing and practice of the management of hypertension. Analyexamining patients [1][2][3][4] or utilise information availses of these data required the development of a able in patient records. [5][6][7][8][9] While the former method definition which would enable the categorisation of is clearly the ideal, the latter permits a more comprepatients according to their BP status into categories hensive and less costly means of examining manageof normotensive, hypertensive and undetermined ment in large numbers of patients if it can be shown BP status. A flow chart was developed in which BP to be equally effective.
Introduction
collected by a research nurse from over 6000 Studies determining the detection and treatment of patients' case notes and records to establish actual hypertension either by directly interviewing and practice of the management of hypertension. Analyexamining patients [1] [2] [3] [4] or utilise information availses of these data required the development of a able in patient records. [5] [6] [7] [8] [9] While the former method definition which would enable the categorisation of is clearly the ideal, the latter permits a more comprepatients according to their BP status into categories hensive and less costly means of examining manageof normotensive, hypertensive and undetermined ment in large numbers of patients if it can be shown BP status. A flow chart was developed in which BP to be equally effective.
readings and antihypertensive medication were Of the previous studies which have used primary taken as the main criteria to define hypertension. care patient records, Fahey and Lancaster 5 defined The recorded diagnosis of hypertension was also hypertensive patients as those with a record of high incorporated, although it was anticipated that this blood pressure (BP) (Ͼ160 and/or Ͼ90 mm Hg) and would be recorded clearly only in a minority of current prescription of antihypertensive medication.
patients since doctors commonly use BP readings They report, however, that the design of their study alone to indicate diagnosis. precludes the identification of undetected hypertenThe aim of the study was to validate the performsive patients. A study by Hart et al 6 of the manageance of the flow chart in categorising the BP status of ment of hypertension in a single practice was based patients from note-recorded information. This was on a screening programme and assumed that all undertaken by applying the flow chart to data colhypertensive patients were appropriately diagnosed lected from the predominantly computerised case and recorded. Earlier studies have used recordings notes of a general practitioner (GP) (MJA) with an of BP measurements and have often defined hyperinterest in the treatment of hypertension working in tension from single elevated readings.
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a single-handed practice, and comparing the categThe study reported here was part of a larger research project (see Acknowledgements) examining ories produced with the GP's diagnosis of hypertension. aortic aneurysm, diabetes mellitus, chronic air-
Patients and methods
ways disease, bronchitis or asthma. For the purposes of the validation, the case notes
• Non-pharmacological treatment (weight reducof all the patients aged 65-80 years (n = 263) in the tion, salt restriction, exercise, or alcohol practice were examined by a research nurse who moderation). was also collecting case notes data for the main
• Current medication. study. The practice has a maintained computerised
• Previous antihypertensive medication within the hypertension register. Patients were diagnosed to last 6 years. have hypertension at the time pharmacological treatment was deemed appropriate. Non-pharmacologi-
The categorisation was originally a series of concal treatment, in the form of advice, was only given ditional statements but, because the statements alone to patients with borderline BP readings and became increasingly intricate, it was decided that no other cardiovascular risk factors whom the GP the flow chart format would offer a clearer way both did not consider required drug therapy, and such to conceptualise and to develop the definition. The patients were not diagnosed as hypertensive.
resulting flowcharts (Figure 1 ) use data gathered For each patient, case notes, health check cards, from the case notes to arrive at an endpoint categcomputer records and hospital letters over the last 6 orising the patient in terms of their BP status as years were examined and the following data entered hypertensive, normotensive or 'undetermined'. The directly onto a notebook computer using ACCESS: definition takes as its starting point the number of recorded BP readings (0-3) in a defined time period • Sex and date of birth.
(6 years in this study), taking the three most recent • Risk factors -height, weight or body mass index;
BP readings when more than three were available. smoking status; alcohol consumption.
The mean BP or, if only one BP has been recorded, • Recording of hypertension or, entered on a hypera single BP measurement, is then compared with a tension register.
threshold which, for the purposes of our research, • Dates and measurements of the last three BP readwas a systolic BP (SBP) of у160 mm Hg and/or a ings.
diastolic BP (DBP) of у90 mm Hg (British Hyperten-• Recording of the following comorbidities: atrial sion Society guidelines, 10 Lever and Ramsay
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). The fibrillation, coronary artery disease (myocardial average of three BP readings were chosen as the infarction, angina), cardiac failure, oedema, stroke, renal failure, peripheral vascular disease or basis for diagnosing hypertension, as many of the pivotal trial in hypertension have used this method. For the 29 patients (11%) where there was disagreement between the GPs diagnosis and the defiConsideration is then given to current medication in terms of the class of drug, taking into account conition, discussion led to the reasons summarised in Table 2 . morbidities which might indicate the prescription of antihypertensive drugs for conditions other than Disagreements were due largely to errors predictably inherent in the flowchart. Of the 22 patients hypertension (see inset Figure 1a ). Prescription of sublingual nitrate was taken to indicate a diagnosis who were categorised as 'normotensive 3' (Figure 1 ), 10 were agreed normotensives and 12 were conof angina. Finally, a recorded diagnosis of hypertension is considered. This definition results in pathtrolled hypertensives with other comorbidities such as angina or heart failure. Further errors in the ways or subcategories of hypertension, normotension and of 'undetermined' patients. For some flowchart were due to the use of the mean BP as opposed to sustained high readings and to separate categories (eg, normotensive 3), it was anticipated that the group would contain controlled hypertenindications such as thiazides for fluid retention, and propranolol for atrial tachycardia. sives and normotensives taking antihypertensive therapy for a separate indication such as angina or When the flow chart was applied using the doctor's recording of hypertension (as shown in the heart failure. To preserve specificity in the instrument it was decided in advance to label all these flowcharts), sensitivity increases to 98%, the unchanged specificity of 88%. However, as prepatients as normotensive.
The definition was programmed into a computer viously noted, in this particular practice, the doctor recorded 'hypertension' in a patient's case notes and using the SPSS/PC computer package and the ACCESS data transferred for analysis.
on the register only at the point when the decision was made to actively prescribe antihypertensive For the validation process, the definition was first applied without consideration of the doctor's medication.
Of the 51 'undetermined' patients, sixteen (6%) recorded diagnosis of hypertension and the resulting categorisation compared to the GPs classification of had no recorded BP measurements and so they could not be categorised as hypertensive or normothe patients as 'hypertensive' or 'not hypertensive'. Where there was disagreement between the flow tensive. Further examination of their health records revealed that most of these patients had not chart categorisation and the doctor's recording of the presence or absence of hypertension, records were responded to routine health check requests and either had not had opportunisitic BP measurements re-examined and, where necessary, patients were discussed individually with the GP to determine the or had not attended the practice for several years. The remaining 35 patients had one or two readings reasons for disagreement. and were deliberately categorised by the definition as undetermined but possibly untreated hypertensives. On discussion with the GP, it emerged that
Results
five of these patients had comorbidities which the doctor considered made treatment of mild hypertenDue to a difference between the GPs definition of hypertension and the notes based definition, seven sion inappropriate or unnecessary, such as dementia, paranoia, hypomania or anxiety; nine patients were classified as normotensive by the GP but as hypertensive by the flowchart. Initially, three patients with high readings were actively under review, four patients were non-responsive to followother patients who were involved in an antihypertensive drug withdrawal study were diagnosed as hypertensive but categorised by the defintion as normotensive. It was agreed that these three patients up and 17 patients had no other risk factors which olds (у160 and/or у95 and у170 and/or у100 mm Hg) using the diagnosis of hypertension results the GP considered precluded treatment.
in percentages of hypertension detected, treated and controlled of 49% and 73% respectively.
Prevalence of categories of hypertension
Prevalence of the three categories without (with) a Discussion recorded diagnosis of hypertension was hypertensive 35 (40)%, normotensive 45 (41)% and undeterThe study has described the development and application of an instrument that can be used to define mined 20 (19)%. Increasing the diagnostic threshold to у160 and/or у95 mm Hg or to у170 and/or у100 BP status in older people from a review of case notes data in primary care. Validation in a single-handed mm Hg and taking the recording of hypertension into account results in a decreased prevalence of practice where the GP had an interest in hypertension showed the instrument to have high levels of hypertensives (37% and 32% respectively), an increase in the proportion of normotensives (47% specificity and sensitivity. The 35% prevalence of hypertension recorded by the GP is in broad agreeand 57%) and a decrease in the number of undetermined patients (16% and 10%). ment with a recent interview and examination study of the prevalence of hypertension in a Welsh general Using the subcategories (numbered in the flowcharts), the following groups of patients can practice which found an overall prevalence of 41%, of which 65% were already diagnosed, for the over be determined.
65-year-old population, based on three BP readings (a) undetermined patients with no BP readings in the undiagnosed patients.
(categories 3-5);
The definition of hypertension adopted here and (b) undetermined patients with one or two BP readwhich underpins the instrument could be modified ings (undetermined categories 1, 2); to improve accuracy further and/or to accommodate (c) normotensive patients (normotensive categories alternative definitions. For instance, the error which 1-5);
arose from the use of the mean BP could be (d) hypertensive patients not on treatment (hyperaddressed by incorporating sustained BP readings tensive categories 1, 5); into the flowchart or by using the median of three (e) hypertensive patients on treatment (hypervalues rather than the mean. Considerable controtensive categories 2, 3, 4, 6, 7, 8, 9, 10); versy surrounds the number of readings that should (f) treated hypertensives who are uncontrolled be taken before treatment decisions, and whether (hypertensive cagegories 2, 6, 9, 10); averages or only lower values be used. We elected (g) treated hypertensives who are controlled to use the average of the three most recent BP read-(hypertensive categories 3, 4, 7, 8).
ings as the average of two or three values, following a run-in period, were used in many of the pivotal In the general practice in this study, applying the у160 and/or у90 mm Hg threshold and using the trials in older patients. 12, 13 However, most guidelines suggest treating patients on the basis of more notes based recording of hypertension results in the figures shown in Table 3 .
readings, and one ongoing trial has used the average of sitting and standing BP taken on three The proportion of hypertensives detected, treated and controlled can be determined from the above occasions.
14 Most guidelines also suggest that patients should have sustained elevations of BP, figures. If the proportion of hypertensive patients in the undetermined group is presumed to be the same because of the phenomenon of 'regression to the mean' resulting in first and second readings being as that in those patients whose BP status is determined, the proportion of hypertensives detected, higher than subsequent readings, and some trials have only entered patients with three readings treated and controlled is: (% determined) × (% hypertensives on treatment) × (% treated hypertenwithin BP elegibility levels. 15 Misclassification of up to 50% patients with hypertension has been sives controlled).
In the case of this particular practice, applying the reported even using four readings.
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It would be possible to employ other diagnostic у160 and/or у90 mm Hg threshold without (with) considering a recording of hypertension results in thresholds which, as we have shown, can substantially alter the figures for treatment and control. 37 (42)% of hypertensives detected, treated and controlled. Computing this figure for the higher threshAgain, the definition could be manipulated to limit the time period for BP measurements used for the threshold, for example within the last 15 months. other comorbidities such as angina and heart failure.
If the GPs recording of a diagnosis of hypertension is incorporated in the definition and is reliable, this available since the mid-eighties showing that the active treatment of hypertension in older people difficulty will not arise. Although using the GPs diagnosis of hypertension does not strictly permit results in significant improvements in cardiovascular morbidity and mortality, the number of patients an independent validation estimate to be made, the resulting improvement in sensitivity and specificity detected, treated and controlled continues to remain low. 5 There is a need for easily utilisable research through the correct categorisation of patients with comorbidities indicates the value of this infortools which have the potential to provide ongoing feedback on the detection and management of mation, which could only otherwise be obtained through examination of BP readings prior to the hypertension to improve practice thereby reducing the incidence of stroke and MI in older patients. The prescribing of BP-lowering drugs. The second error occurred with those patients (2%) where there was a instrument described in the present study is the first to be validated in labelling hypertension from case separate indication for antihypertensive medication which was not identified from the notes review and notes data and can be easily applied in primary care research, particularly computerised practices. who were classified incorrectly as hypertensive.
An alternative starting point for the definition which was considered in the early stages of the development of the definition was to begin the
